The classification according to the Water Framework Directive (WFD) includes numerous challenges in contrast with the previously applied water qualification standards. The most important element of the ecological status, the biological one, is based on five groups of living organisms: phytoplankton, phytobenthon, macrophytes, macro-invertebrates and fish. The results of a three-year research project financed by the Ministry of Environment and Water (MoEW) and the Hungarian Academy of Sciences (HAS) are reported in this work. The objective of the project was the elaboration of a proposal for biological classification according to the WFD for the related groups of living organisms. In the course of the project the biological characteristics to be measured were selected for each of the above listed groups which served as the basic data for Biological Quality Elements (BQEs). In the BQEs we estimated the type-specific reference values for most of the Hungarian surface water types. Then we created the structure of the qualification system for these groups, including specification of class boundaries between the five classes for the Environmental Quality Ratio (EQR) values on the basis of expert estimation. A Non-Taxonomic Periphyton Index (NTPI, not included in the WFD) was also developed and tested for qualification.
INTRODUCTION
The basis of the ecological quality estimation according to the WFD is the state of the five biological groups of the aquatic ecosystem (phytoplankton, periphyton-forming diatoms, macrophyte vegetation, macroscopic invertebrates and fish fauna). Achievement of good ecological state or good potential could be assessed by the investigation of these biological groups while other quality elements are considered as providing supporting information (e.g., hydromorphological or physicochemical characteristics) in determining state and potential (WFD 2000; REFCOND 2002; ECOSTAT 2003) . The aim of this paper is to summarize the Hungarian concept and to introduce the results so far achieved in relation to the application of the WFD. The primary objective of the three year research program was to establish EQR (Environmental Quality Ratio) values for the Hungarian water types for all of the above outlined biological groups to serve as a basis for biological assessment and classification for rivers and lakes. Followed by the conceptual frame of the WFD it was envisaged that qualitative and quantitative parameters have to be applied simultaneously. The final assessment was also based on the results of the ECOSURV project as well as on our own expert data and judgment (ECOSURV 2005) . Where the quality of the already available data allowed we tried to verify the function of the classification schemes with field data. Regarding the various groups of aquatic ecosystem elements this effort resulted in different levels of confidence as the quality of the available information varied widely.
METHODS Principles and Hungarian specialities
Based on the WFD and related guidelines, the Member States have to determine the reference values for each of the quality elements to set up the classification scheme.
Determination of reference conditions is the basis of the classification. Reference status refers to the pristine (or close to natural) state which is used as the reference while classifying the state of a given water body by using biological quality elements. Reference states have to be determined for all quality elements and for all of the water types. (In Hungary 22 river types [ þ 3 for the Danube which has 3 separate types as set by the IPCDR] and, according to the latest lake typology, 17 lake types were separated according to the "B" typology.) The river types are described in MoEW 
Biological parameters to be measured and classification methods
In the course of the project we selected the biological characteristics to be measured for each of the five biological groups according to the WFD which served as the basic data for Biological Quality Elements (BQEs). For the BQEs we estimated the type-specific reference values for the Hungarian surface water types. Then we created the structure of the qualification system by groups of biota, including specification of class boundaries between the five classes for the Environmental Quality Ratio (EQR) values on the basis of expert estimation. A classification scheme was elaborated for all of the five biological groups including rivers and lakes.
Phytoplankton
For phytoplankton the characteristics to be measured are the species composition and species' relative contribution to total biomass and chlorophyll-a concentration of water. In the Q k index we took into account the relative abundance of the species belonging to the functional groups and the type-specific weight factor according to the newly developed functional group concept. For each type the presence of a particular codon is accepted and expected in the reference state, indicating also codons that are not acceptable or neutral. For this purpose a factor value was given for each water type in the 0 to 5 interval. In conclusion we can determine a certain community index (Q k ):
Where s is the number of species in a given sample, 
Diatom indices and non-taxonomic index
The samples from rivers were processed according to EN 13946 standard (own samples) and ECOSURV (2005) methods ( 
IPS high/good /4 (Á cs & Szabó in press).
In the case of lakes the samples were collected from the surface of emergent macrophytes (the total phosphorus (TP) content of water was taken into account as the main chemical parameter). For each species the ecological optimum of the species was calculated by regression for the investigated parameter by using the weighted average method. This was followed by a calibration step according to Stoermer & Smol (2001) . Knowing the frequency of the species in the sample, it is weighted by their optimum determined in the prior step, then the value of the investigated environmental parameter could be estimated.
Deviation from the tolerance limits were defined as the deviation by 1 SD. On the basis of the TP optimum values 6 different categories were distinguished from 0 (hypertrophic) to 5 (oligotrophic). These categories were the following: (0)
.1.500 (1) 0.401 -1.500 (2) 
where a is the relative frequency of the species k, s is the sensitivity, and v is the value of the trophic state indicator. 
Macroscopic invertebrates
In the case of the macro-invertebrate fauna the species composition and relative abundance were determined. 
where: K ¼ the character value of each character species;
S ¼ the significance factor of the character species; M ¼ the quantification factor of the character species; P max ¼ the maximum potential sum of points for a given water type, 
Biological classification and verification

Phytoplankton
No generally accepted method existed in Europe for the WFD adopted classification of riverine and stagnant water phytoplankton communities at the beginning of our research. Gradual and continuous development is needed for water quality classification that enables us at least potentially to achieve a robust methodology for algae based classification, even when data are missing and only the type of the water is known. Class boundaries for certain water types were verified by phytoplankton data for those water bodies where data quality was adequate for this. In most of the cases class boundaries were determined by expert judgment. The developed method is feasible for the classification of both water categories (rivers and lakes).
As far as quantitative parameters are concerned chlorophyll-a concentration might be used as a supplementary parameter, but only with the method developed by us. Both quantitative and qualitative elements are incorporated in the classification scheme.
Our results indicate that the phytoplankton of the rivers is an important information carrier for the biological classification even in cases when phytoplankton-based assessment might not seem to be relevant. Presence of phytoplankton in most of our rivers is appropriate to indicate and measure anthropogenic impacts, therefore its use in the classification scheme is indispensable.
Diatoms indices and non-taxonomic index
The IPS index is suggested to qualify rivers as this index takes into account most of the diatom species. The sample collection is from stone surfaces. Based on the literature findings it is suggested that the phytoplankton composition is characteristic of human impacts and water types even in cases when the stone as substrate is not characteristic of that particular water body (such as lowland rivers). This index is particularly sensitive to pollution and human impacts and less to hydromorphological changes.
In the case of lakes it is suggested to use the TDIL diatom index where samples are collected from the stems of young reeds. Classification based on TDIL was verified in three large lakes in Hungary while verification was hampered in smaller lakes by the lack of data and inadequate typology. Many lakes could be classified into a different category according to the TDIL, as this index is rather sensitive to pollution. In the case of some special lake types (e.g., sodic lakes) nutrient levels could be high even in the natural state. Trophic states of these lakes are high but not because of human impacts. This fact was taken into account when using the index. In many cases however, the lack of data prevented the classification of the lakes, therefore intensive data collection is needed in future. The formerly used national typology is currently being revisited therefore the type specific classification would require further correction.
The use of the non-taxonomic periphyton index for supporting information could serve as a supplement for taxonomic indices for surface waters, however, this index is much too robust and non type specific. Further data gathering is needed in order to refine this index. For its advantages (simplicity, cheap and easy to communicate) it can be taken into account as a supplementary element of biological classification. Similar to this, the NTPI might be a useful supplementary tool in the classification of algal biofilms such as chlorophyll-a in the case of phytoplankton. 
